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for 1” rule, the output level may be quickly de- 
termined. 
E.G. For -64dB cross modulation at 48dBmvV out- 
put, the output level would be: 
48 + = (-61.67 -(64)) = 48 + 1.17 
2 
= 49.17dB 

Practically, you would operate this amplifier at 
49dBmV output. 


Program Listing for HP67/96 


RCLO X 0 2 


i RTN STOO + 
g10X LBLO + STO1 
RCL 1 ENT g10X fLAST 
1x 2 EEX RTN 


N.B.: Before recording the program, set flag 2 by 
pressing f STF 2; in this way, when you press A, 
the calculator will “sense” that the program is 
being used for the first time and will set up 
memories 0 and 1. After this, it will operate 


LBLA fXx<0? X X similar to the HP 25 program. (The “set” condition 
fF?2 GTO 1 flog RTN of the flag will automatically be recorded with the 
GTOO RCL 1 RCLO LBL 1 program). 

Part Two 


BUILDING A SUPER-ANTENNA FOR 
LONG HAUL OFF-AIR APPLICATIONS 


From The Base Line 


In the first installment of this series we dealt 
with the design and operational principles for 
any parabolic antenna intended to function on 
an over-the-horizon VHF or UHF radio path. The 
proper location of the antenna, vis-a-vis the direct 
path or great circle path to the transmitter, and 


The Frias Half-Bolic Antenna 

This is part two of a three part series detailing 
construction and operation of very Jarge tropospheric 
scatter half-parabolic antennas. The antennas described 
here have been designed by CATV and broadcast 
engineer Ing. Antonio Frias Ramirez of Baja California, 
Mexico. They have been operating in that region of 
Mexico south of San Diego (and down the Baja 
peninsula) for several years bringing San Diego and Los 
Angeles off-air signals over paths as long as 174 miles 
(see January 1978 CATJ). 

The antennas described here are capable of delivering 
28/29 dB of forward gain (reference a tuned dipole) at the _ 
high end of the VHF band (channel 13); with slightly 
lower gains at low band VHF and slightly more or 
equivalent gain in the UHF region. The principles behind 
the antenna’s performance are detailed in the January 
issue. 

This series will conclude in the March CATJ with final 
construction details and information on selecting and 
tuning the focal point or feed antenna. 


the selection of a proper site for the antenna was 
covered in some detail. Anyone contemplating 
construction of such an antenna system as de- 
scribed here should by all means review part one 
of this series before giving serious consideration 
to the construction details to follow. 

The base line is the key to proper antenna orien- 
tation. The base line is a carefully constructed 
and survey point running across the intended 
antenna site which lies perpendicular to the 
diréct or dead-on heading of the intended signal. 
Once the base line has been found, following 
the instructions given in January, it is then neces- 
sary to establish a rigid reference system all along 
the base line from which the precise locations 
of the footings for the tubular support pipe piers 
are determined. See diagram 6. 

Utilizing the three points initially established 
(per diagram five appearing in January), metal 
stakes are placed at locations E1, E3, and E5 as 
shown in diagram 6. Two additional stakes are 
located halfway between stakes E1 and E@ (i.e. 
E2 in diagram 6) and stakes E3 and E5 (i.e. E4 in 
diagram 6). These stakes should be 4-7 feet tall, 
preferably 1 to 1-1/2 inch OD steel so that under 
tension they will not bow or bend. When driven 
into the ground they should be made perpendi- 
cular in both planes by using a carpenter’s level. 


ESTABLISHING A REFERENCE BASE LINE 


1/8th’’ MESSENGER CABLE 


o 30 LEVEL 60° LEVEL og 7 i20 
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Now extend a length of 1/8 inch strand or mes- 
senger across the line of stakes as shown in 
diagram 6 (drill a hole through the same point in 
each stake so the messenger can pass through 
unimpeded) and anchor on both ends as shown, 
under tension. The stakes and messenger must 
be adjusted so that the wire-line is perfectly level 
(again, use a carpenter’s level atop each of the 


Spans as shown) and taunt. This secure (mes-. 


senger wire) base reference line will now be utilized 
to plot the location of each of the piers for the 
support pipes or tubes for the half-bolic. 


To The Arc 

The parabolic ‘arc’ or curvature is determined 
by following diagrams 7, 7-A and 8 plus the table 
to follow. Basically, what you are doing is start- 
ing off from the exact center of your base refer- 
ence line (point ‘C’) and using it plus the base 
line itself as a reference to locate the point on 
the (now) imaginary parabolic curve where the 8 
support poles or tubes will be situated. No pole 
or tube is at the center point (‘C’); rather it sits 
exactly halfway between poles marked S1 (those 
two that come along the curve immediately left 
and right of the center point). 

Diagram 7 shows the objective; eight pole 
locations spaced equi-distant apart along the 
parabolic arc to be created using the base re- 
ference line as a measuring point; each pole 
location being 17.84 feet from the next (and the 
preceding) pole locations. Note in diagram 7 that 
if you start at the center (C) point and go forward 
along a line perpendicular to the base reference 
line 15 feet, you can then create a second line 
that is parallel to the base line (and perpendicular 
to the center crossing line) and go 60 feet in either 
direction to run smack into the two S4 pole lo- 
cations. , 

Diagram 7-A brings this down to elementary 
geometry. From the table here we know the dis- 
tance ‘X’ (the distance from the base line center 
point perpendicular to the base line and forward 
towards the transmitting station signal source); 
we know the distance ‘Y’ (the distance from the 
line that runs perpendicular to the base reference 
line straight through the focal point antenna lo- 
cation, to the support pole location) and we know 
the distance ‘S’ (the straight line distance—ignor- 
-ing the parabolic curve—from the center point 
C to the pole location). We also know the distance 
‘Z’ since we have a perfect rectangle with the 


LOCATION OF SUPPORT PIPES AND 
SEPARATION BETWEEN SUPPORTS 
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DIAGRAM SEVEN 


EXAMPLE: 

LOCATING $2- X = 2.96’, 
Y = 26.5',S = 26.76’, 

Z = 2.96 
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DIAGRAM SEVEN-A . 


A METHOD TO LOCATE SUPPORT 
TOWER LOCATIONS 


BASE REFERENCE LINE 


DIAGRAM EIGHT 
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"RECTANGULAR COORDINATE 
i _ DIAGRAM SEVEN 


ne ‘These dis ances are given in n redths scale : 

because of the fractions. involved. Conversion to the U.S.. 
“ equivalent requires you to convert 16th’s of an inch to 
ņ decimal equivalents on ‘the basis of 0.0625 inches equals 

1/16th ofan inch. : a 7 


base line and Y as two parallel sides and X and Z 
as two parallel (and equal length) sides. 

Now with all of this ‘knowledge’ how do we 
precisely locate the points where support poles 
$1, $2, S3 and S4 will be located? An example to 
locate S2 is shown in diagram 7-A. (Remember 
that the support poles either side of center are 
numbered $1-S1, S$2-S2 and so on out to S4; there 
are actually two S3’s for example, but the method 
of finding one is the mirror image of finding the 
other.) Start by using a metric measuring tape 
and from the center point on the base line measure 
out to a distance of 2.926 feet perpendicular to 
the base line; this is ‘X’. Leave that metric tape in 
place on the ground and use a second metric 
tape to measure distance Z; another 2.926 feet, 
again perpendicular to the base reference line 
and parallel to ‘X’. Leave that tape in place and 
take a third tape and measure out distance Y, 
or 26.5 feet. At this point you have three tapes 
lying on the ground and a rather imprecise S2 
location where all of the three distances (X-Y, 
Y-Z) fit the table here. Break out some heavy string 
and stakes and proceed to stake the intersections 
of X-Y and Y-Z. This is your rough location for S2, 
where Y and Z intersect. Now take a metric tape 
and starting from C go straight to that Y-Z inter- 
section to see how close you are to distance S 
in the table; it should be 26.76 feet. Play with it 
awhile, and when you have all of the tabular 
measurements correct take a plumb line with 
bob and drop a line to the ground at the correct- 
ed Y-Z-S intersection. Place a stake here making 
sure itis perpendicular to the ground by using a 
carpenter’s level. 

Another approach to this is shown in diagram 
8. By using the simple relationship of 3, 4, 5 (where 
4is the X or Z distance) you can follow a technique 
utilized for centuries by farmers in planting crop 
rows, 

This process is not to be hurried or done with- 
out checking and double-checking. Unless you 
have the exact and precise locations pegged for 
the 8 support pipes or tubes, the ‘curve of the 
parabolic’ will be off by whatever the amount of 
your error. Being out of tolerance in this way is 
going to cost you dB’s of antenna gain, and if the 
error is severe you may also bring up the co-chan- 
nel levels considerably. A word of caution—plumb 
lines and string blow badly on windy days; it 
might be better to do this when the wind is quiet. 


a 


it should be pointed out here, before leaving 
the subject of the support tube locations, that 
calculations have been made to determine the 
proper number of support pipes. Obviously a 
perfect parabolic is not formed by creating eight 
support locations along a 120 foot aperture arc. 
The reflector surface (lashing or other small dia- 
meter galvanized wire) strings from support to 
support in a straight line, while a true parabolic 
curve has a constant curve (i.e. there are no ab- 
solutely straight lines along the arc). Therefore 
we are building in a degree of error, as a com- 
promise for the design and construction con- 
siderations. The maximum error allowed is that 
error that results in deviation from a perfect para- 
bolic curve of not greater than 1/16th of a wave- 
length at the highest frequency in use. At chan- 
nel 13 (211.25 MHz) this is an error of not more 
than 9 Cm. The actual error, on paper and assum- 
ing no construction errors, turns out to be 10 Cm. 
This means the efficiency of the antenna is some- 
what compromised at the highest frequency of 
interest, or 211.25 MHz. To correct for this one 
could install more support pipes, thereby lessen- 
ing the out-of-tolerance reflector surfacing. For 
example, if the full arc were divided up into eight 
straight-line segments by using 9 support poles 
or tubes, the error would be reduced so as to be 
under the 9 Cm (or 1/16th wavelength) tolerance 
specification. However the cost increase would 


PARABOLIC ON HILLSIDE in Tijuana shows focal/feed 
antenna (left, center) at height equal to base of reflector 
screen higher up on rise. 


CONCRETE BASE FOR PARABOLIC SUPPORT PIPES; PIPE 
INSERTED INTO CONCRETE BASE SERVES AS ANCHOR POINT, 
KEEPING CONCRETE FROM CHIPPING OR SPLITTING. POINT A 
(TOP OF PIPE) SHOULD BE LEVEL FOR ALL 8 BASES; ADJUSTED 
TO COMPENSATE FOR TERRAIN IRREGULARITY. 


DIAGRAM NINE 


L 


become approximately 11% and for around 0.3 dB 


of additional signal at channel 13 it is simply not 


a very cost effective trade. 


Just as more support tubes reduce the error 


(with an increase in cost), there can be a reduction 
in cost (and an increase in error) by reducing 
the number of tubes. For low band VHF, where 
the 1/16th wavelength tolerance at channel 6 is 
considerably greater (in terms of physical dis- 
tance error) an antenna of this physical size could 
be constructed with as few as five support poles 
or tubes (resulting in four reflector surface spans) 
with no objectional degradation to the perfor- 
mance. The difference however becomes more 
pronounced when the same antenna must also 
function efficiently for high band signals, and 
the eight support pole or tube model has been 
selected as a reasonable compromise for both 
low and high band operation. 

At UHF we have two separate problems pre- 
sented. Not only is the parabolic surface toler- 
ance no longer adequate for optimized perfor- 
mance, but the reflector surface lashing (or other) 
wire spacing (i.e. the physical space between 
parallel reflector surface wires) is now also not 
optimized for UHF. You can calculate your own 
‘maximum allowable error’ for optimized perfor- 
mance by keeping the 1/16th wavelength tolerance 
maximum in mind as a design criteria. The wire 
to wire spacing for UHF must be on the order of 
approximately 2 inches for the reflector surface 
to act as a 50-60% efficient reflector surface to 
the shorter wavelengths. The antenna design 
detailed here utilizes 4 inch wire to wire spacing 
` (which is adequate for VHF). The performance of 
this array at UHF is therefore less than optimum. 
However, Offsetting this non-optimum design 
performance is the considerable size or capture 
area at UHF. The net effect of using this antenna 
at UHF is that the antenna’s performance falls 
off because of parabolic curve tolerances and 
reflector surface spacing, but it goes up simply 
because of the capture area. The net effect is 
that at UHF the antenna has a gain in the low 30’s 
(i.e. 31-32 dB or more gain over a reterence dipole); 


whereas if optimized the gain for an antenna in. 


this size range (120 foot aperture) could be in the 
40-42 dB region. 
The Bases 

The purpose of the base is to provide a rigid 
anchor to the eight support tubes. By installing 
a piece of heavy (thick wall) galvanized pipe into 
a concrete pier (diagram 9) and having the pier 
recessed into a hole dug in the ground for this 
purpose you have an anchoring assembly which 
cannot give away when pressures are exerted on 
the base assembly. 

Not all terrain is level (in fact seldom is it level 
across the full parabolic arc); yet the base pipes 
must all be level in relation to one another so 
that as each support pipe or tube extends upward 
they will all end up the same height and form 
above sea level. It may therefore be necessary to 
adjust the size and design of the concrete base 
piers similar to the technique shown in diagram 
10. Using a surveyor’s transit as a level the high- 
est point on or along the parabolic curve is found 
and this base pier becomes the reference base 
pier for the other seven. There are two techniques 
possible to maintain a levelized line across the 
reference point on all base piers: 

1) Dig deeper holes for one or more piers, re- 
cessing their support pipes to the proper levelized 
point, or, 

2) Raise one or more of the piers above ground 
by utilizing longer pier galvanized pipe. 

In actual practice, depending upon your site, 
chances are you will employ a combination of 
both techniques. 

To create the pier the staked location for the 
support pole will have to be excavated, either by 
hand or with a backhoe. Keep in mind that what- 
ever you do in excavating, the precise location 
for the steel base pipe (that sets into the concrete 
pier) must be re-verified before the concrete is 
poured. The support tube set into the pier is 4.5 
inches in diameter (it’s I.D. must be such that 
the actual support pipe OD must fit down into it 
snugly but with enough play to allow adjustments) 
and its length will depend upon the levelizing 
procedure previously discussed for the base 
piers. Typically six inches of the pipe will extend 


LEVELING THE BASE PLATE PLATFORMS 


LEVELIZED 
BASE LINE 


ROUGH TERRAIN IS COMPENSATED BY USING BASE PLATES 
OF DIFFERING LENGTHS; LEAVING SLIGHTLY LONG UNTIL ALL 
BASES ARE COMPLETED, THEN CUTTING OFF TO REFELCT 


LEVELIZED BASE LINE. DIAGRAM TEN 


8Z6L AUVNYG 34 


N 
-à 


above the pier (see diagram 11 to follow). It has 
been found that it is best to weld a ‘cap’ onto the 
bottom of the pier-set support pipe to prevent 
the ingress of water and moisture from below. 
It will probably be impossible to keep all mois- 
ture out of all of the system, however, and to pre- 
vent rusting galvanized pipe is recommended 
where practical. Another technique is to install 
or cut a small ‘weep’ hole in the base of the pipe 
and run a lateral line (as in a septic tank system) 
away from the pipe to drain off any moisture than 
will collect. 

When the base pipe has been positioned and 
the position re-verified it should be temporarily 
‘guyed’ into place at the proper inclination and 
enough concrete poured to stabilize the pipe. 
Allow enough time for the concrete to ‘set’ and 
then go back and re-verify once again the location 
of the pier-pipe, the inclination and then you are 
ready to build a form (or whatever technique you 
use) to complete the base support. 

The assumption here, with the material pre- 
sented including the matter of making the 
vertical pier-mounted support pipe straight up 
and down, assumes you are building your half- 
bolic on a site where you have a natural frontal 
slope or fall away. As pointed out last month the 
parabolic in the form described here is really just 
the upper half of a true parabolic and the focal 
point is 60 feet out in front, and at the bottom 
(level) of the screen reflector. If the ground falls 
away so that by the time you reach 60 feet for- 
ward of the reflector (the focal point) your focal 


MECHANICS OF SUPPORT MASTS 
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BASE SLEEVE INSTALLATION 


THIS SYSTEM DID NOT 
WORK—THE ERROR 
WAS 4 1/2” ATA 
HEIGHT OF 6° 


(NOTE: NOT 
TO SCALE) 


IN A NORMAL BASE ONLY THE MIDDLE AND UPPER 
PORTIONS OF THE BOTTOM PIPE CURVES TO FORM THE 
PARABOLIC*ARC. 


A TEMPORARY FRONT 
GUY WIRE WILL ASSIST 
INSTALLATION OFTHE 7⁄7 
PIPE AND TIGHTENING ,-~ 
TWO REAR GUYS 7 


IN CALCULATING 
X1, TAKE INTO ACCOUNT 
HEAVY PORTION OF SLEEVE 
AND CABLE BLOCK PRESSURE 


THE UNKOWN QUANTITY WILL BE THE INCLINATION 
OF THE BASE TUBE. IT IS PROBABLE THE CORRECT 
ANGEL WILL BE EQUAL TO THE ANGEL AT THE 


PARABOLA AT POINTT. DIAGRAM TEN-A 


point antennas can be mounted at least two 
wavelengths above ground (the real ground) and 
still be level with the bottom of the antenna, you 
are home free. If, on the other hand you cannot 
mount on the edge of a hill where the ground 
slopes, you have several other choices including 
accepting a lower antenna gain. One approach is 
to raise the center some distance above ground 
by ‘leaning’ the vertical support pipe pier back 
away from the focal point. The impact here is 
that you have not a ‘half-bolic’ but rather perhaps 
a 5/8ths or 3/4-bolic by virtue of having raised the 
electrical center of the reflector surface above 
ground by the forced curvature of the design. 

If you try to force this 5/8ths or 3/4 curvature 
with the support pipe in the pier vertical, you’! 
have some problems as shown in diagram 10-A. 
The bottom line is that you cannot have a vertical 
support and then try to bend the tube ör mast 
two different ways in one length. So to bring the 
focal point up above (flat) ground you start off 
with the support tube at a slight angle at the 
base itself (bottom half of 10-A). The exact angle 
will vary from site to site; in theory it should be 
equal to the tangent angle at the point where the 
63 foot support tube drops into the pier support. 
In the rea! world the angle should be in the area 
of 3-7 degrees inclination. 


THREE DIFFERENT BASES REQUIRED 


REAR BASES 
(WILL SUPPORT 
1000 LBS. LOAD) 


SUPPORT BASES 
(00 NOT USE 
WOODEN FRAME) 


FRONT ANCHOR BASES 
(WILL SUPPORT 200 LBS.) 


DIAGRAM TWELVE 


The Front Guy Wires 

The front guy wires, like the pier supports (and 
the back guy wires) must have set-in-concrete 
anchors. The design of the anchors in each case 
is predicted upon the amount of pull or force that 
will be exerted on them by the combination of 
the ‘bowed pipe-parabolic’ and whatever 
reasonable wind and ice loading might be 
experienced at the site. Construction of all three 
types of piers/anchors is shown in diagram 12. If 
your location is subject to heavy winds with ice 
you might wish to beef up the rear (anchor) bases 
and the front anchor bases by making the 
concrete piers larger than shown. What is 
considered adequate for a hill or mountain top in 
Mexico may not be adequate in Montana! 

In selecting the proper anchor location for the 
front or forward guy, what we are trying to do is 
to locate a point on the ground to which we will 
tie our forward guy. That point must be exactly 
perpendicular to the parabolic arc. To find the 
perpendicular it is first necessary to find the 
tangent that passes by the point on the arc. The 
tangent is found with the following equation: 


a= Focal Distance 


Tg [= | l 
= x = Coordinate of the pipes 


a x 


Diagram 13shows how this is computed for S3, - 


or the third support left and right of the center 


point. If this method is carried on, we have the = 


following locations pinned down for each of the 
four front guy wires for each of the four support 
poles left and right of center: 


S1 = 4.24 degrees 

S2 = 12.453 degrees 

S3 = 19.967 degrees 

S4 = 26.565 degrees 

In the real world it is difficult (if in fact even 

possible) to measure angles accurately in the 
field. Therefore we can reduce these angular 
measurements to distances. Now to utilize the 
following distances properly, do the following: 

1) Create a perpendicular line to base line 
which passes through the support pole 
location (S3 in diagram 13); 

2) Go 10 feet forward of S3 (towards the trans- 
mitting station) along the newly created 
perpendicular line and mark that point with 
a stake; at R. 

3) Create a second perpendicular line through 
point R, this one perpendicular to the line 
(S3) to N and using the table that follows 
select the appropriate distance to point Q 
(from diagram 13). Stake or mark point Q. 

4) Now trace a line from the appropriate S 
point (S3 in this case) through point Q and 
select from the table to follow the distance 
from S(3) through point Q (shows as S-M on 
diagram 13) to the front anchor location. 

The proper direction or location for the guy 

anchor established, the same procedure is fol- 
lowed for each of the eight support pipes or 
tubes. The location along the line S( M of the 
anchor (i.e. the distance in front of the support 
pipe base) is given in the following tables as 
dimensions Md. 


LOCATING FRONT ANCHORS FOR 
DIAGRAM THIRTEEN 


Support Pole Guy Angles Distance R/Q Dimension Md (*) 
$1 4.24 degrees 0.74’ 40’ 
S2 12.45 degrees 2.20' 40' 
S3 19.97 degrees 3.63’ 40’ 
S4 26.57 degrees 5.00' 40’ 


*.dimension Md is distance from pole support base, 
along lineS( )/M, to anchor location. 


LOCATING PERPENDICULAR 
PULL DIRECTION FOR FRONT GUYS 
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<3 = 70.033 
T B3 = 90-3 = 19.967° 
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B3 = 19.967 ° 
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6 FEET LONG BASE. 
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CONCRETE BASE 
FOR FRONT GUY 


The Rear Guy Anchors 


The rear guy wires perform double duty. In dia- 
gram 14 you see rear guys T1, T2 and T3 (which ob- 
viously go directly to the rear) and lateral guy 
wires L1 and L2 (which also go to the rear, al- 
though not so obviously). The front tension (guy) 
wire to the forward anchor also is shown. 

Refer back to diagram 13 and the exercise 
which located the proper position for the front 
guy wire. By taking the same S(3)/M line which 
created a perpendicular-to-the-bow of the para- 
bolic-arched-tube and extending that line (S-3 to 
M) backward in a straight line behind the antenna 
you will have located the direction or line on 
which the rear anchor for each support pipe will 
be placed. To this rear anchor will go guys T1, T2 
and T3. 

Starting at the bottom, in diagram 14 the T3 
guy (nearest the ground) is utilized only when the 
pier-mounted base tube extends more than six 


FRONT OF PARABOLIC—top guy wires pulling to front slope 
right to left. 


`a 


REAR OF PARABOLIC 


feet above the ground level. This guy anchor ex- 
tends from the top of the (6 foot or higher) tube 
directly back to the rear guy anchor. T3 is only 
necessary when you have had to extend the pier- 
mounted tube high above the ground to com- 
pensate for irregular terrain (see diagram 10). 
Rear guy T2 is necessary during that period of 
time when horizontal messenger M3 is strung 
and pulled taunt; to insure that in stringing and 
making taunt horizontal messenger M3 the curve 
previously placed in the tube is not deflected out 
of tolerance. Similarily rear guy T1 insures that 
the parabolic curve is maintained while horizontal 
messenger M2 is strung and pulled taunt. As we 
shall see, T1 also has an important function in 
the alignment process. 

Lateral guys L1 and L2 are primarily an aid 
during construction although you will probably 
wish to leave them in place after the antenna is 
completed. These lateral guy wired do not go to the 
guy anchor directly behind the support pole; as 
shown more clearly in diagram 11 a flat metal 
plate is welded to the top of the top pipe or tube 
section. The plate not only caps the support tube 
to prevent rain and moisture from going down 
inside, it also provides ‘ears’ to which L1 and L2 
(in diagram 14) can be attached. As you stand 
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behind the array and directly along line S()/M, the 
lateral guy line to your left will anchor to the 
next-(to-your) left rear anchor while the right 


lateral guy line will anchor to your next-(to-your) > 


right guy anchor. This means that you actually 
have ten rear anchors since one must sit outside 
of the extreme right and left of the array itself. L1 
and L2 serve to steady the top section during 
construction, and they also act like miniature 
‘star-mounts’ on a tower to take up any ‘cork- 
screw’ strain that might develop in high wind 
after construction. 

This shows more clearly in diagram 15-A. The 
distance to the rear for the rear guys is not critical, 
although antennas built in Mexico have commonly 
utilized from 50-100% of the distance given as 
dimension Md for the front guys. 


The Support Pipes 

The construction of the eight support pipes or 
tubes is pretty much self evident in diagrams 11 
and 14. However some additional data is required, 
and, an understanding of the principles involved 
will be useful to anyone duplicating the antenna 
array. : 

If a pipe or tube is pulled into the arc-form with 
a tension (guy) wire attached to its top while the 
base is firmly anchored, an almost perfect para- 
bolic curve is formed. This is a fairly safe state- 
ment as long as the amount of bend introduced 
into the pipe or tube is not severe; or so severe 
that the thickness of the pipe or tube is not 
elongated (i.e. it stays uniform under the bowing 
pressure). In the real world this hypothetical as- 
sumption is never quite valid; there is always 
some error in the parabolic curve due to the non- 
uniform pressures exerted on the pipe or tube, 
and the internal physics of the tube or pipe itself. 

After considerable experience with this tech- 
nique in Mexico, it has been found that the angle 
of the (front) tension wire does not visibly in- 
fluence the form of the arc (and therefore the 
distance along line S( )/M in diagram 13 is not 
critical although it should be the same for all 
pipe support tubes). Experience has also shown 
that the error is always towards the front (i.e. the 


LOW BAND LA at 100 miles, off of Tijuana Half-Bolic. 


out-of-parabolic ‘dent’ leans towards the focal 
point antenna) and it normally occurs about 3/4 
of the way up the height of the pipe. 

Not all pipe will act in the proper manner and 
for this reason it is suggested that some tests be 
performed prior to purchasing all of the pipe re- 
quired for the 8 support tubes. (The best way to 
perform a test is to select three lengths of pipe 
of a type that you believe will handle the job, 
construct one support tube as described, and 
test it for parabolic curve under the conditions 
described here.) The pipe chosen for the 
antennas constructed in Mexico are standard 21 
foot (long) sections of 3-1/2 inch outside 
diameter (OD) thick wall (1/4 inch) galvanized. 
The three sections are joined at two joints (see 
diagram 11) by welding a sleeve over the joint. 
The sleeve is 24 inches long and it should have 
an inner diameter (ID) just enough larger than the 
3-1/2 inch OD of the support pipe to allow the 
sleeve to extend over the support pipe. The 
sleeve should have 12 inches of support either 
side of the welded joint. 


for guy lines; rocks cover 
concrete pier. 
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DIAGRAM SIXTEEN. 


Three standard three bolt messenger clamps 
are fixed to the support pipe at the 20, 40 and 60 
foot points. Before fastening these messehger 
clamps, however, select one end of the 63 foot 
long tube as the top and weld in place the top 
cover as shown in diagram 11. Fix the top most 
messenger clamp directly below the top cover 
and then measure down from the messenger 
groove exactly 20 feet; this will be the location 
for the middle messenger clamp. Now go down 
exactly 20 more feet and this will be the location 
of the bottom messenger clamp. This should 
leave just under 23 feet remaining to the bottom 
of the support pipe. The ‘extra’ three feet will 
insert into the pier-mounted 4-1/2 inch OD sup- 
port pipe so that when you are done there will be 
60 feet of support tube or pipe extending above 
the pier top. 

To climb the poles to construct the antenna 
and perform maintenance thereafter we start 
approximately 10 feet above ground and weld 
onto the (designated by you) backside of the 


support pole a series of steel steps as shown in 
diagram 15. The steps may be 10-12 inch wide 
sections of steel re-bar material spaced 18 
inches apart. 

The Messenger ‘Guides’ 

As shown in diagram 16 the eight support-pole 
‘system’ is tied together by a trio of 1/4 inch 
CATV messenger wire. The messenger cables 
start at ground anchor points respectively left or 
right of the antenna proper, thread through a set 
of eight messenger clamps (one per support 
pipe) and then back to a ground anchor on the 
opposite side. These messenger wires are run 
after the support tubes are in place and their arc 
formed (a subject we’ll come to in due time). 

This would be an acceptable point to note that 
as shown in diagram‘16 there are a pair of extra 
side-guys (going to the anchor points where the 
three horizontal messengers tie to the ground) at 
the 30 and 50 foot levels of the two end tubes. 

Briefly (we'll return to the subject later) the 
horizontal messenger strands are threaded 
through the 8 messenger clamps, pulled taunt 
and secured. This does several things for the 
mechanical integrity of the antenna system. The 
‘anchoring’ at the 20, 40, and 60 foot levels (plus 
having the respective messenger runs firmly 
anchored on each end at ground anchors) 
prevents the ‘structure’ from sliding or sloping or 
falling sideways. Because of their strength the 
messenger lines also absorb much of the 
eventual pressures that will be placed across the 
‘face’ of the array by the stringing of the hori- 
zontal lashing wire reflective grid. 

However with these advantages comes some 
dis-advantages; a point we'll begin with in the 
third and concluding portion of this series next 
month. 
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CHIEF ENGINEERS 


American Television and Com- 
munications Corporation offers a 
growth opportunity for experienced 
cable TV engineers who want to become 
part of the company’s aggressive manage- 
ment team. 

ATC is seeking people to fill chief en- 
gineering positions in several of its major 
metropolitan area systems located in the 
East and Southeast. 

Assume overall technical responsibility 
for modern cable facilities featuring. . . 

e500 + miles of active plant 

* operational pay-TV 

*active two-way services 

Solid technical experience and de- 
monstrated administrative ability will 
make you qualified for top salary/benefit- 
package and future growth. 

Send your resume and salary require- 
ments to: oe 

Larry Janes 

Director, Field Engineering 

American Television & Communi- 

cations 
20 Inverness Place East 
Englewood, Colorado 80110 
An Equal Opportunity Employer 
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System technician with solid construction \ 


abilities needed to maintain new 65-mile system 


under spring construction in Minden, Louisiana. N 


Send resume to: 


Minden Systems, Inc. 
P.O. Box 985 
Minden, Lousiana 71055 


Or, telephone A/C 315-371-1258 
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The End At Last 


FINAL CONSTRUCTION DETAILS 
FOR THE FRIAS ‘HALF-BOLIC? 
DEEP FRINGE OFF-AIR ANTENNA 


THE HOME STRETCH 

If you have been with us for the past two 
months, you have learned about the unusually 
high forward gains, sharp receiving patterns, and 
other advantages that go hand in hand with 
construction of the Tony Frias re-created ‘Half- 
Bolic’ antenna system. Part one, appearing in 
January, discussed the design considerations 
for an antenna of this type, and went into the 
parameters of selecting a site and preparing the 
site for the antenna. Part two, appearing in 
February, revealed some of the secrets 
developed by Frias for his low-cost long haul 
antenna system in Mexico’s Baja California. And 
it took us step by step up to the point of having 
constructed the site proper, preparing the 
forward and rear guy locations, and the eight 
support tubes for the reflector surface material. 


The Reflector Surface 

The reflector surface consists of parallel runs 
of small diameter galvanized wire. Because we 
are in the CATV business and because we have 
access to (more or less) reasonably priced good 
quality lashing wire, it is really the only common- 
sense material to utilize for the reflector 
surfacing. 

In the VHF optimized array described in this 
series, there is a length of lashing wire (or some 
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y ‘The January isi ‘issue Sof CATJ began a aie ban 
series describing construction techniques and operating 
: parameters for very ’ arge (120 foot wide by 60 foot high) . 
. off-air VHF and UHF receiving antennas; the‘ Half- Bolic’. 
"CATV engineer Tony Frias of. Vica Cable’ (operating 
_ systems in “Tijuana, Ensenada and. in; “other: Baja Cali- 
© fornia communities) has developed a series of techniques ~ 
“which allow’ cable operators ‘well, beyond ‘the. ‘normal `: 
- reception regions to “enjoy first class (if, 3 i 
‘reception . for their: subscribers. Part. “one “January 
= described | thè basic: ‘principles * “of. ‘the half- parabolic >; 
< antenna, and the selection and preparation of, a site for ~ 
zits, ‘installation. Part two, in February, described the first- 
* phase construction ‘techniques. ‘This: third and: con- 
-'clúding part completes the. >. Step. y A Sonstruction 
_ ecnniaue for this antenna... ; 


other substitute if you can beat the price and 
quality) every four inches (on the vertical plane). 
That works out to 180 strand-runs of wire that will 
be approximately 132 feet long per run. For those 
slow with a calculator that comes to 23,760 feet 
of reflective surface wire (4.5 miles). There’s a 
great advertisement for the local newspaper 
hidden someplace in that number. 


There are three primary concerns with the 

reflector surface: 

1) That once up and pulled taunt for each of 
the approximately 125 foot curved runs 
(the extra 6 feet comes in when you wind 
around the support tubes as shown in the 
photos here), that the wire stays taunt; 

2) That when you pull 180 of these wires 
taunt that you don’t ‘cave-in’ the parabolic 
curve you have worked so hard to create; 

3) That the whole thing stay up there once 
constructed! 


We'll come back to the reflector surfacing 
process shortly. For now our concern is how do 
you mount it, since this plays on the final 
construction design of the eight support poles or 
tubes. The mounting procedure must maintain 
the spacing between the horizontal (4 inch 
separated) reflector grid wires, and it must go up 
fairly easily. The 60 foot support tubes could be 
equipped with some type of ‘eyelets’ every four 
inches, as an exercise in welding or sinking eye- 
hook anchors. Or, a suitable wire-mounting 
frame could be made up separately and it placed 
on the support tube. This is the step, taken in 
the antennas constructed in Mexico, and the 
specialized pieces are shown in diagram 17 and 


-in the photos here. In the top option a V or L 


shaped aluminum angle is grooved at an angle 
every four inches (2 inches at UHF) to allow the 
reflector surfacing wire grid to be slid into the 
groove. As the photos show, the groove can be 
‘closed’ with a hammer after the wire is slid into 
place to prevent it from ever working out 


CROSSBEAM CONSTRUCTION 


ALUMINUM ANGLE 
GROOVED ON 
DIAGONAL 


(CAN BE TIED 2” UHF 
TO SUPPORT 4” VHF 
PIPES WITH 

GALVANIZED 

WIRE; STEPS 

PREVENT SLIPPAGE.) 


OR 
FLAT STOCK 
WITH HOOKS 
(CAN BE WELDED 2” UHF 


TO SUPPORT 4” VHF 
POLES) . 


DIAGRAM SEVENTEEN 


(although if it is pulled taunt there is little chance 
of this). 

If you elect the angle aluminum approach (or 
eyelets every 4/2 inches), the work needs to be 
completed before the tubes are raised to their 
height and that is the reason for being concerned 
at this point. The angle pieces (whether 4,6,8 or 
12 feet long in the raw-all are sizes that can be 
procured through traditional aluminum extrusion 
suppliers) must be prepared (i.e. slotted) and 
then attached to the support tubes before they 
go up. They could be attached with metal 
screws, bolts or simply wired in place with 
lashing wire (as one photo shows) by wrapping 
around the support tube and the angle piece 
several times. They should be placed on the back 
side of the support tubes (so as to be on the 
outside of the curve because the reflector wire 
grid is installed to the rear). We’ll come back to 
the reflector grid installation shortly. 


Forming The Parabola 

Before the support tubes are raised to their 
Starting (vertical, un-formed) position it is 
necessary to ‘build-in’ a method of measuring or 
verifying the extent of the curve. 

Before the poles are erected (or after if that is 
easier for you) plumb lines are attached to the 
poles (all eight) at heights 60 feet, 45 feet, 30 feet 
` and 15 feet. These are the above-ground heights 
and remember that three feet of the 63 foot long 
tube will drop into the base support pier. If you 
attach the plumb lines after raising the support 
tubes it is better to mark (with masking or other 
durable tape) the points where the plumb lines 
will attach before raising the support tubes. 

In initially raising the support tubes 
turnbuckles should be installed on all down-guy 
lines (T1, T2, L1, L2 and the front guy line as 
shown in diagram 14 in the February issue). 


POLES 1, 3, 4, 5, 6, AND 8 are secured in this form. 


ae 


ALUMINUM ANGLE grooved on diagonal. Note that slot is 
closed with hammer after reflector wire is inserted and pulled 
taunt. 
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DIAGRAM EIGHTEEN 


Remember T3 is utilized only if the pier support 
base tube extends 6 feet or more above ground to 
equalize a pier base elevation. Before you start 
making adjustments consider that the top front 
guy wire is going to come shorter by some 
amount while rear guys T1, T2, plus the two 
lateral rear guys L1 and L2 will extend out further 
in the forming process. Make allowances 
accordingly for the turnbuckles and guy wire 
lengths as cut at this point. 

Diagram 18 shows how we go about perfecting 
the parabolic curve although at this point in the 
report anyone who has missed it simply has not 
been paying attention! The base is anchored and 
secure. A force (Fr) is applied to the top of the 
support tube from the front and the support tube 
bends into an arc. The diagram indicates that the 
angle between the ground and the front tension 
(guy) wire is 45 degrees, although experience 
has shown that the angle is not critical at all. 

Diagram -19 indicates how you go about 
verifying the curve. By calculation we know (from 
table to follow) the point on the ground where a 


VERIFYING PARABOLIC ARC WITH 
PRE-DEDICATED PLUMB POINTS AND 
PRE-CALCULATED VALUES 


S1 = 15.04" 
$2 = 30.31’ 
$3 = 46.02’ 
$4 = 62.44’ 


DIAGRAM NINETEEN 


plumb line dropped from the four measurement 
heights (15,30,45 and 60 feet) will fall on a 
horizontal line scribed on the ground 
perpendicular to the base of the support tube, 
going directly towards the focal point antenna. 
When we have the proper curve (which is a 
matter of properly tensioning the front guy, and 
T1 and T2), the plumb lines will drop to the 
ground-marked measurement line the following 
distances out from the forward edge of the 
support tube: 

Point Distance 

S1 .94’ (11-3/16"’) 

$2 3.75’ (3’ 8-1/2”) 

$3 8.44’ (8’ 5-1/4”) 

S4 13.91 (13 11”) 


Now for some advice on how to accomplish 
this. First of all, keep lateral guy lines L1 and L2 
loose; they should be tight only at two points. 
When you initially erect the tube in its pre- 
liminary vertical position (to simply keep it up 
until you are ready to form the arc), and then after 
the arc has been formed. During the adjustment 
phase keep them loose but out of the way. 

The first pressure is applied to the front guy 
wire. While the line tension is increased (with a 
come-along device initially, later with fine tuning 
using a turnbuckle) the opposite tension on back 
guys T1 and T2 is kept taunt but allowed to 
loosen very gradually. Note that at the T1 
location the tube must move forward (when we 
are done) by approximately 6 feet while at the T2 
location it will move forward by approximately 18 
inches. Therefore as the front guy is tensioned, 
some slack must be allowed at the ground 
anchor points for T1 and T2. With that much 
understood, tension the front guy wire until the 
top most plumb line (60 foot mark) coincides with 
the 13’ 11” mark on the horizontal scale line. 

Now adjust T1 so that you have a compromise 
between the proper S1 (11-3/16’’) and the S2 (3’ 8- 
1/2”) distances given. When the plumb line falls 
short (i.e. is inside towards the pier) we say it is 
‘negative’ of the mark; if it falls ahead (i.e. too far 
forward, towards the focal antenna) we Say it is 
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DIAGRAM TWENTY 


‘positive’ to the mark. In practice you will find 
that with T1 and T2 you should pass positive by 
perhaps 3/4” if you are tightening by hand and 
then going back and using the turnbuckle to 
make the final adjustment. Again, if taking up the 
tension by hand (i.e. with a come along) pass 
positive by 1 inch to allow for proper exact 
tensioning when you switch to the turnbuckle. 

A word here about what happens when your 
finish the arcing of the support tubes and 
proceed to install the reflector grid wires. 
Experience has shown that by the time all of the 
(180) grid wires are in place, the combined 
pressure of the 4.5 miles of wire on the surface 
will cause the arc to modify. How much? 
Normally the plumb lines will move 
approximately 1 inch forward (or positive) after 
the wire grid is installed. 

Keep in mind that our maximum error when 
everything is completed must be less than 1/16th 
of a wavelength at the highest channel; or 


roughly (a tad under) 4 inches at 211.25 MHz. A 1. 
inch error across a 120 foot by 60 foot surface is” 


tolerable, as is 2 inches. An example of what you 
might expect with the wire reflective surface 
added is shown here in tabular form. The bottom 
line here is that if you go to the negative side (i.e. 
fall short of the plumb line ground points) by 
approximately 1 inch during the truing exercise 
prior to installing the grid reflector surface, you 
will probably come out OK. 


Installing The Grid Reflector Wires 

There are probably several acceptable 
methods of installing the horizontal reflector 
(grid) wires. They need to be taunt and some 
provision needs to be made to allow them to be 
replaced if they give away in time. As shown in 
the photos of the angle-aluminum slotted to hold 
the reflector wires, the wires can be simply 
‘dropped’ into the pre-cut slots (which are angled 
upwards for obvious reasons) and pulled across 
the full surface area; diagram 20 shows one 
approach for ‘stringing’ say three support poles 
ata time. Itis not wise to attempt to pull it across 


HIGH BAND LA at 174 miles, off of Ensenada Half-Bolic. 


to keep control of the reflector grid wire or keep 
it taunt across the full span. 

Another approach is to do one span ata time, 
say S4 to S3 (etc.) cutting the wire and wrapping 
it after each 4 inch separated grid is placed in 


` and pulled taunt. 


Another approach, widely employed in Canada 
where ice loading is a problem, is to place 
springs at one or both ends of the arc (say S4 and 
S4) and allow the springs to take up the tension 
when the grid wires load up with wind, ice or 
both. With 180 horizontal runs in the 60 foot 
vertical height that amounts to 360 ‘small’ 
springs; not an insurmountable expense or 
additional work load, but one that you probably 
would not consider unless faced with difficult 
loading problems. In this case the wires should 
be free to move in the grooves on support towers 
$1/S1, S2/S2 and S3/S3 so the springs can 
maintain the tension on the grid wires. 


The Focal Point Antenna 

A detailed discussion of the focal point 
antenna parameters appeared in the January 
portion of this series. In a nutshell, the front 
horizontal lobe on the focal point antenna should 
‘see’ the extreme edges of the 120 foot wide 


the full (approximately) 125 foot arc; it is difficult 


TYPICAL ARC PROOFS BEFORE AND AFTER ADDING REFLECTOR SURFACING 


l Measurements made per diagram 19 and the text to verify the curvature of the half-bolic antenna after installation 
© of support tubes but before installing grid wires (SI-B, S2-B, S3-B, S4-B) and after installing the grid reflector wires (SI-A, 
> §2-A, S3-A, S4-A); and the type of change experienced (indicating movement amount and direction whether positive— 
- “towards the focal point antenna, or negative—to the rear). Note pressures exerted by the reflector surface wires are 
not totally uniform. 

ae Support + = l i - = e $3-8 

Tube > ` i 

A 8 i A+ : 4 - +1-1/4 


z Note that with the exception of support tube 1 (and end tube) at the closest-in measurement, support tube 8 (opposite i 
"end of frame from 1) at the same measurement and support tube 8 at the furthest out measurement (see diagram 19), 
< allof the movement was towards the front (i.e. towards the focal point antenna). 
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TWO ELEMENT (REFLECTOR, DRIVEN ELEMENT) 
FOCAL/FEED POINT ANTENNA 
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GAMMA MATCH FOR DRIVEN ELEMENT IS ONE APPROACH 
TO CONSTRUCTION OF FOCAL/FEED ANTENNA 


DIAGRAM TWENTY-ONE 
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Y? = 240 x Cos A = 60° 
SY =60' = 45 
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DIAGRAM TWENTY-TWO 


~The Focal Point Relationship With Apertura Size 


= 106° 


reflector at the 3 dB (down) point on the focal 
point pattern. 

This means that you cannot increase the gain of 
the antenna system by employing a multiple- 
element yagi or log as the focal point antenna; 
the additional (director) elements sharpen 
(narrow) the forward lobe on the focal or feed 
antenna and if you carry it too far the reflected 
signal arriving at the focal point antenna from 
the outer edges of the reflector is so far ‘down’ 
that it no longer contributes to the energy 
received at the focal point antenna. In a sense 
the outer edges of the reflector are ‘wasted’. See 
part one in January for a full discussion. 

Experience has shown that the higher in 
frequency you go, the more pronounced the 
focal point. That is, for low band VHF the signals 
tend to focus in an area up to perhaps a 
wavelength wide and from 1/2 to 3/4 of a 
wavelength high. The focal point antenna may be 
located anyplace in this ‘region’ and receive 
essentially the same signal. For high band the 
wavelength parameters are about the same but 
because of the shorter wavelengths the physical 
area where the signal focuses is much smaller. 
For UHF it almost becomes a focal point; that is, a 
move of a couple of inches will often result in big 
(3-6 dB) signa! changes. Therefore you should 
always start off by installing first the focal point 
antenna for the highest channel to be received (or 
the. highest band), optimize it in the horizontal 
and vertical plane, and then move down to the 
next lowest frequency range. 

The most exact tests are made at the highest 
frequencies to be utilized. Here is where you will 
find the most precise focal point location and 
the most precise focal point antenna ‘heading’. 
From these initial tests much can be learned 
about the construction integrity of the antenna. 
For example: 

1) If the focal point is not exactly in front of the 
antenna (i.e. you find maximum signal left 
or right of the calculated focal point), this 
indicates you messed up in calculating the 
base line (i.e. the reflector is not perpendi- 
cular to the signal arrival path line at the 

* center point on the reference line. 

If the descrepency is small (a matter of a 
wavelength or less), don’t fret; you will be 
down a couple of dB in level from optimized 
gain. 


“For the full 60 foot high by ` 120 foot wide (aperture) antenna to function at optimum efficiency (i.e. maximum gain) the 


7 3 dB points of the focal position antenna must be at the outer edges of the reflector surface. The focal length to diameter 


relationship (focal length Is distance from reflector surface to focusing point, where the feed antennas are located; the 


=." diameter is the width of the aperture) or Fid of this antenna design Is 0.5. That is, the focal length is 1/2 (0.5) of the diameter. 

GSA 120 foot diameter results in a focal length of 60 feet. The radiation pattern of a two element focal point antenna (driven 
“element plus reflector) is calculated in diagram 22; it is approximately 106 degrees in the horizontal (side to side) plane. 

_2, However, in the vertical plane it ls approximately twice as ‘tall’ as it should be for optimized performance. For this reason 

optimized performance most probably comes from a stacked feed antenna consisting of a pair of vertically stacked 
ee two element yagi antennas (see discussion in January part one). 


2) If the focal point is down right on the ground 
(i.e. the signal keeps getting stronger as you 
lower the focal point antenna), this indi- 
cates that either the ground slope is not 
adequate (hard to imagine if you measure 
it to start with) or the parabolic arc is canted 
forward (i.e. your arc-truing measurements 
with diagram 19 are not proper). 

3) Conversely, if the focal point seems to be too 
high above ground, this indicates the arc 
cant is backward. 

4) If different channels from the same city (and 
the same approximate transmitter loca- 
tions) focus at widely different locations, 
seemingly as a function of frequency (i.e. 
low band focuses in one area, high band in 
another), this indicates the dish is consi- 
derably out of true from a true parabolic. 
Check the individual support tube arcs. 

The transmission lines from the focal point 
antenna are best buried on into the headend, 
simply as a matter of good engineering practice. 
In any event don’t run them across the aperture 
of the antenna above ground so they cross the 
region between the reflector and the focal point 
antenna. This would also be a good point to 
suggest that the front guy wires not be so long 
as to come close to the focal point antenna; keep 
them short enough so that they fall from 1/2 to 
2/3rds of the way forward from the reflector grid 
surface towards the focal point antenna. 


The Pre-Amplifier and Signal Splitting 

If you have only a single channel per feed 
antenna (i.e. one low band channel, and/or one 
high band channel, and/or one UHF channel), the 
feed antenna can be optimized for that channel and 
a single channel pre-amplifier inserted into the 
transmission line at the feed antenna. If you have 
two or more channels per feed antenna, some 
compromises must be made. The usual approach 
is to optimize the feed antenna resonances (i.e. 
design frequency) on the channel that measures 
lowest at the-site, and then utilize a quality broad- 
band pre-amplifier for the two or more channels 
per feed antenna. 


The use of ‘all band’ preamplifiers on say justa 
low band feed or just a high band feed is a 
mistake; ‘all-band’ preamplifiers are hardly 
quality products to begin with, and unless you 
are using a single feed antenna for all channels 
(which is also probably a mistake) you should 
break your receiving segments up into low, high 
and UHF portions. 

Signal splitting (i.e. into two or more equal 
parts) should take place inside of the headend 


where you will go into individual channel 
processing equipment. 

Diversity 

The effectiveness of the  half-parabolic 


antenna is primarily due to its large ‘capture 
area’; which is a handy, if not well understood, 
measuring stick for gain. Physical space 
interrupted by an antenna is a direct 
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measurement of the gain-capability of an 
antenna system. Long yagi or log antennas 
employ this same ‘capture area’ effect except 
they extend the capture area lengthwise along the 
path while the half-bolic antenna extends the 
capture area width-wise across the path. The 
principle is identical in both cases, except that 
the parabolic reflector has many fewer ‘phasing’ 
problems than does a yagi or log antenna of 
many elements. 


As many previous articles in CATJ have 
pointed out, diversity reception is beneficial 
when the signal decides to fade in one location 
but not in others around it. The half-bolic has two 
types of diversity going for it, one of which is 
shown in diagram 23. When the signal breaks up 
into ‘layers’ and different elevation layers above 
ground fade at different times (a common 
problem when the path crosses over substantial 
bodies of water for example), the 60 foot high 
reflector grid manages to stay in the ‘hot layers’ 
for a higher percentage of the time than say a 
single or double stacked yagi or log would. The 
same is true (although not represented 
graphically here) when left and right ‘swinging’ 
of hot spots occurs; the 120 foot wide reflector 
surface is simply going to keep some portion of 
its surface inside of the arriving (but oscillating) 
wave front for a higher percentage of the time 
than will say a side by side log or yagi stack. 


Conclusion 

Antenna system design for deep-deep fringe 
television reception has always presented the 
system designer with unique problems. The half- 
bolic antenna, like its brother antenna the full 
parabolic (see CATJ for July 1974) and its cousin 
the rhombic antenna family (see CATJ for October 


DIVERSITY EFFECT OF PARABOLIC 


UNDER ‘NORMAL’ 
PROPAGATION WHOLE 
OF REFLECTOR IS 
ILLUMINATED BY = 
SIGNAL. . . 


BUT WITH FADING 
CONDITIONS SIGNALS. 
OFTEN BREAK 

INTO HIGH. 


OR LOW LAYERS, 
WHICH MIGHT 
BY-PASS NORMAL 
LOG OR YAGI 
ARRAYS 


DIAGRAM TWENTY-THREE 


1976) is one effective answer to far-beyond- 
Grade-B reception problems. Antennas of this 
type are in operation in Mexico’s Baja California, 
directly south of San Diego at several locations. 
The designer of these antennas, Tony Frias, is 
available to assist others in designing such an- 
tennas for their own applications and he extends 
an invitation to other cable industry people to 
view the antennas in Baja California; the closest 
such antenna to the San Diego area is located in 
Tijuana (just south of San Diego), and Frias may 
be reached through Tijuana television station 
XETV (channel 6). — 
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